Abstract. Most of the residential buildings in Malaysia are not designed to withstand the seismic forces, while the high-rise buildings. However, since the Sumatra 2004 earthquake, there had been increasing concerns about the structure vulnerability in our country to earthquakes. Several recent studies had also revealed that Malaysia had the possibility to be influenced by both local and far field earthquakes. This study is conducted to analyze the vulnerability of a high rise building to local and far field earthquakes using Scia Engineer. Modal Response Spectrum method of Scia Engineer is used. The model is a 12 story hotel building from Ipoh, Perak. The designing code is the Eurocode with Malaysia Annex. Different Peak Ground Accelerations (PGA) that represents the local and far field earthquakes is acted on the model to obtain the seismic performance. The deformation of the building by the seismic combinations is compared to the ASCE-7 design to evaluate the vulnerability. Research of seismic performance of the flat slab system is also conducted along with beam frame system. The result shows that the building is in a safe condition in terms of deformation and the seismic performance of the flat slab system is advantageous.
Introduction
With the escalated number of high rise building in Malaysia, ignoring the seismic design is starting to become an arguable point by design engineers in Malaysia. To ensure that the newly constructed buildings are able to keep themselves safe from the damages of the earthquakes, a detailed understanding in the earthquake effects should be proceeded by the local engineers according to the local design annex to EC8 code. Most of the residential buildings in Malaysia are not designed to withstand the seismic waves while the high-rise buildings are only designed to resist the wind loads [1] . To be fair, the designing code that was implemented in most of the countries in South East Asia was British Standard, a code that doesn't include any conditions for the earthquakes, which explained the behavior of the local engineers and architects [2] . 06014 (2018) https://doi.org/10.1051/matecconf/201820306014 ICCOEE 2018
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The study covers the research of the effects of the seismic loading on high rise building. The study covers local and far field earthquake loads using Scia engineer software. The high rise buildings are two 12 storey hotel with flat slab and beams column system. The building taken in this research are hotels located in Ipoh, Malaysia. Earthquake loads are calculated based on local standard design annex to EC8 as proposed by Institute of Engineers Malaysia (IEM). Two models differ by the type of structure i.e. flat slab and beam column model. The coefficients, method of calculations used are based on the European code and Malaysian Annex.
Background
The earthquakes that affect Malaysia land are clarified into 2 types, the far field, and the local earthquake. Until some time ago, the only concern on the Malaysia underground actions were the far field earthquakes since Malaysia sits on a low-to-moderate seismicity region. The local seismicity in both Peninsular Malaysia and Singapore are so low that all the past ground movements felt in 50 years back then are all from the distant earthquake that occurs in Sumatra, Indonesia [3 and 4] . However, the local earthquake in Peninsular Malaysia had also started to be felt since past few years after the mega earthquake which occurred at Sumatra, 2004 [5] . These earthquakes which originated from the local faults (mostly at Bukit Tinggi fault) should be kept in view since the local earthquakes might be affecting on the future designs of the buildings [5] .
Far field earthquakes that are felt in Malaysia can be divided into 2 sources. The first source is Sumatran subduction zone. This zone is responsible for any earthquake that occurs near the region where the Eurasian plate overrides the Indo-Australian plate which is being sub-ducted [6] . The zone is 600km far from Singapore and its overall convergence rate is 7.7 cm/year. The highest magnitude of far field earthquake that was felt in Malaysia was 7.5 on the Richter scale, which occurred on 30 September 2009. The earthquake originated from Southern Sumatra and was 758km far from Kuala Lumpur with an occurrence depth of 91km into the ground. East Malaysia is classified as a moderately seismic active region due to its potential to create local earthquakes that could reach up to magnitude 5.8 on the Richter scale. As the result, Malaysia had to face the worse earthquake disaster in the history. At the date of 5 June 2015, an earthquake with magnitude 6.0 at the depth of 10km had struck Ranau, Sabah. The earthquake epicentre was located near to Mount Kinabalu and had lasted long for 30 seconds [7] . The earthquake had caused 18 causalities, heavy landslides and estimated more than RM100 million property losses, crowning the earthquake to become the worse earthquake-related incident [8] .
Peak Ground Accelerations or PGA is the maximum ground acceleration that is emitted in an earthquake event. It is an important parameter used in the earthquake design and the main factor for the software Scia Engineer to create the response spectrum in this research. Some researchers had conducted analysis on the PGA values for the local and far field earthquake events that had stated. According to Adnan et al. the PGA for the far field earthquakes will be 80-100 gal in Kuala Lumpur for 500 years return period [9] ; According to Peterson et al. a value of 40-120 gal [10] ; and Manafizad et al proposed it as 1-191gals. The unit 1 gal is equals to 1cm/s 2 [11] . For the local earthquakes, 0.08g is recommended for Peninsular Malaysia and Sarawak and 0.16g for [12] . Table 1 shows the PGA values of the respective studies. 
Flat Slab System
According to Erberik and Elnashai, the fragility curve of the flat slab system is actually showing that the slab is more vulnerable to seismic damages as compared to the normal moment frames, which is because of the insufficient lateral resistant [13] . Another research by More had shown that the drifting of a flat slab system in an earthquake will be approximating to be the same with the grid floor system at the first 4 floors; however, when the story increases, the flat slab system is told to be having about 8% more drifting as compared to the grid floor. The shear experienced is also higher in the flat slab system [14] . The model analysis by Apolstolska had also mentioned that the slab system could be a contributing member, which increases the vulnerability of the building by seismic effects more than the normal buildings [15] . But, Joshi had present that the base shear in the system is still lower as compared to the conventional beam column buildings due to its flexibility [16] .
Methodology
A hotel building with 2 different types of the support system is used to compare their performance under the same seismic load. Model 1 is supported by flat slab and Model 2 is by beam and columns. Both models share the same parameter, appearance, and will experience the same loading, except for self-weight. Here same parameters mean that properties of the material, cross-sections of the structural members and overall geometry of the structure remained same. The support conditions of the buildings are assumed to be fixed, with a gravel soil land condition. The method of analysis is the Response Spectrum Method.
The building that is a 12 storey hotel located in Ipoh, Perak. The reason for selecting the building is because of the availability of the hotel's geometry, which could produce a more realistic result and be a better reference for future use. The hotel is located in Jalan Dato' Lau Pak Kuan, Mukim Hulu Kinta, Ipoh, Perak. It is a trapezoidal shaped structure which has 150 units of hotel rooms, 42 suite, 2 restaurants and 2 shops. The dimensions of the hotel are 65.525m in length, 40m in height and 25.3m at the long edge and 11.725m for the short edge in width. The first 2 floors of the hotel are the hotel lobby area along with some shops and dining area. Starting from level 3 to 11, it will be the typical floors where the hotel rooms are located. The height of the first 2 floors is 4.5m and the remaining floors will be 3.1m each. The hotel rooms are separated by its grade, which the left side of the building is the service suites and the right side is the normal rooms. Some minor changes to the rooms are implemented in level 8 to 11 for the suites and only level 11 for the normal
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ones. Lastly, level 12 will be the office floor where 7 office rooms are built as shown in Figure 1 .
Fig. 1. Overview of the hotel model in Scia Engineer

Seismic Load
The Seismic loading is the main loading in this study, in which it is separated into x and ydirection to determine which direction brings the most damage to the buildings. Analysing method is response spectrum with Complete Quadratic Combination (CQC) model combinations method. All the parameters of the seismic spectrum that is drawn by the software are inputted manually according to the Eurocode 8 standard. The model will first experience 2 different level of seismic loading acceleration that is obtained from the Malaysian Standard of earthquake design, which is 0.08g (0.7848ms -2 ) and 0.16g (1.5695ms -2 ) as the local earthquake loading; subsequently, acceleration of 191 gal (1.91 ms -2 ) which is obtained by journal from [11], will then be applied as the far field earthquake loading. The results are compared based on their base shear, story shear, bending moment, and the displacement of the stories. Figure 2 , shows the respective response spectrum of the accelerations and Tables 2 will show the properties. 
Result and Discussion
Response Spectrum Analysis
The response spectrum analysis is done by applying the earthquake loads in the x and ydirection, the force caused by the earthquake is then compared. The aim of this process is to identify the direction that will cause the maximum damage. With one seismic spectrum, there will be 2 seismic load case used in this analysis (x and y-direction), without counting the accidental eccentricity which is added to the load combination analysis. The modal response spectrum analysis is required to fulfil some rules to allow the analysis to be done, which is, effective mode mass > 90% of the total structure mass. To fulfil the 90% rule, the model had been assigned with 50 Eigen modes with the Improved Reduce System (IRS) method enabled in the software. The IRS method is a function of Scia engineer that eliminates the irrelevant, local bending vibration modes from the model. With the IRS method enabled, the software will not include the irrelevant modes when undergoing the seismic calculations, which reduces the total model mass and improves the percentage weight that the Eigen modes occupy. The IRS method is also a requirement to activate the accidental eccentricity function in the software. The total sum of the effective mode mass for both models is shown in Table 3 , where Wxi and Wyi is the weight of mode i in x and ydirection, Wxtot and Wytot are the total weight of the mode i in x and y -direction. Figure 3 shows that the increase pattern of the base shear tends to be following the ratio of 1:1, for an instant, when the PGA is doubled, the base shear is also doubled. Subsequently,
Base Shear
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higher base shear is observed to be acting on beam column model, where both of them have the highest base shear experienced in the X direction. It is noticed that the shear force is reducing along the story height, in which the highest shear is experienced at the ground level. Moreover, the resulting pattern of the story shear is rather similar to the predefined base shear result, in which the shear is found to be higher in the X-directions. On the other hand, the moment is discovered to be the highest at the Ydirection (My), in the X-direction seismic acceleration, and is following the trend to decrease when the story height is increased. Comparison of the results between the models is shown in Figures 4 show the shear force and Figure 5 the moment. 
Discussion
Results and findings suggested that the response spectrum analysis is a simple way to explore the nonlinear behaviour of building. Response spectrum analysis can identify weak elements by predicting the failure mechanism and account for the redistribution of forces during progressive yielding. It may help engineers take action for rehabilitation work. Moreover, Base shear is quite high in beam column frame structure as compared to flat slab structure similarly moment also behaves the same which concludes that flat slab structural buildings will provide better resistance to seismic activities and offers better safety measures.
Conclusion
It has been found that base shear, shear force, moment and deformations of a building can be affected by the type of slab system used. Flat Slab system is proved to be higher a seismic performance as compared to the normal beam column slab system. base shear, shear force and moment of the structure shows that the irregular structure had experienced higher base shear and shear force in the x-direction, while the moment had a higher response to the y-direction. Displacement of the building was found out to be significantly higher in the y-direction compared to the x-direction. The reason for the difference will be the irregularity of the structure, which causes uneven distribution of the lateral forces. 
